Three nuclear DNA markers that diagnostically differentiate mussels within the Mytilus edulis complex (M. edulis, M. trossulus and M. galloprovincialis) are commonly used in taxonomic investigations: Glu5', ITS and EFbis. As a rule, DNA extraction is performed before amplification. It is a time consuming process in the case of traditional methods based on chloroform and phenol extraction or relatively expensive using kits with ready spin columns. Moreover, DNA isolation from larvae is problematic, because of the small amount of tissue available. In this report we describe a simple, fast and inexpensive method of * Corresponding author: ocerl@ug.edu.pl DNA extraction and gene amplification from larvae, spat and adults of the Baltic mussel Mytilus trossulus. The extraction method is adapted from that of Wang et al. (2006) and is based on digestion of tissue or whole animals in STE solution and direct gene amplification. On the basis of the results of routine analyses of mussels carried out in our laboratory we have concluded that the method we propose gives results that are consistent with standard methods, without requiring expensive reagents/equipment and is time saving.
INTRODUCTION
Hybridization among mussels from the Mytilus edulis complex (M. edulis, M. trossulus and M. galloprovincialis) occurs frequently and has led to extensive asymmetric introgression of both mitochondrial and nuclear DNA at some localities (e.g. Kijewski et al. 2006 ). Three nuclear DNA markers are commonly used to differentiate between these species and to estimate the extent of hybridization: Glu5', ITS and EFbis (e.g. Heath et al. 1995 , Inou et al. 1995 . One marker distinguishes species by amplified fragment length polymorphism (Glu5') and the other two by restriction fragment length polymorphisms (ITS and EFbis). The cost and time needed to use these markers are inflated by the DNA extraction step. DNA extraction is a time consuming process, in the case of traditional methods based on chloroform and phenol extraction, or relatively expensive, using kits with ready spin columns. Moreover, DNA isolation from larvae is problematic, because of the small amount of tissue available. In this report we describe a simple, fast and inexpensive method of DNA extraction and gene amplification for the Baltic Mytilus trossulus from the Gulf of Gdańsk (which is strongly introgressed by M. edulis alleles at some loci; e.g. Kijewski et al. 2006) . We adapted the extraction method of Wang et al. (2006) , which they used for molecular identification of planktonic larvae, including Mytilus edulis. Our results are compared with traditional chloroformbased extraction and isolation using kits.
The analyses in this study were performed on larvae, juveniles (spat) and adult mussels. We also provide guidelines to help distinguish mussel larvae from other bivalve larvae in the Gulf of Gdańsk using morphological characters. The proposed method is likely to be of considerable interest for researchers working on sympatrically occurring mussel species and for mussel farmers as a tool for distinguishing different taxa or estimating the level of hybridization. In addition, due to global warming, extensive aquaculture and human-mediated accidental introductions, the distribution ranges of different mussel species are changing rapidly (e.g. Beaumont et al. 2008 ). Therefore we expect increasing interest in genetic monitoring of mussel populations.
MATERIALS AND METHODS

Morphological characterisation of mussel larvae
Mytilus larvae were selected from planktonic samples collected in July 2011 from the Gulf of Gdańsk. Mytilus larvae at umbonate veliger and pediveliger stages were identified as M. trossulus or "other species" (Fig. 1) . In the Gulf of Gdańsk, apart from Mytilus species, there are only three other bivalve species: Macoma balthica, Mya arenaria and Cerastoderma glaucum. Mussel larvae are easily distinguished from larvae of the three other species based on the characters described in Aucoin et al. (2004) for Mytilus edulis larvae. The main characteristic of mussel shells is their brown colour whereas those of other species are whitish (the differences in colour are clearly visible using transillumination). The shell shape is round and the umbo is indistinct in earlier stages and centrally protuberant in later stages (Fig. 1) .
Molecular analyses
After sampling, larvae and spat were kept in 96% ethanol. Adult mussels were preserved in ethanol or frozen at -80°C. Whole larvae and spat were transferred to a Petri dish and left until the ethanol evaporated completely. They were then rinsed with ultra pure demineralised water. A pipette tip was used to transport each individual in a small quantity of water to a 0.2 ml PCR tube containing 10 µl of STE solution (100 mM NaCl; 10 mM Tris.HCl pH 8.0; 1 mM EDTA pH 8.0; 0.5 mg ml -1 Proteinase K). Adult individuals were dissected under the binocular microscope and the smallest possible piece of tissue was taken using a scalpel and needle and transferred into the PCR tube with STE solution (directly in the case of frozen animals or after ethanol evaporation in the case of preserved specimens). The tubes were incubated at 56°C for 40 min in the thermocycler, to allow the Proteinase K to work, and then at 95°C for 5 min to inactivate the enzyme. In the case of adult individuals it is very important to take a very small piece of tissue, because cell debris may inhibit PCR reaction and affect electrophoresis. It may be necessary to dilute the DNA prior to further analyses.
In order to compare "STE method" with traditional methods, DNA from the same adult individuals was also extracted using a chloroform: isoamyl alcohol method as described in Williams et al. (2003) and FINNZYMES spin column kits according to the manufacturer's instructions.
For the PCR reactions 0.5 µl of extracted genomic DNA was dissolved into a total volume of 6.0 µl in solution containing dNTPs (200 µM each), primers (1 µM each), FINNZYMES DyNAzyme II DNA Polymerase (0.2 U) and manufacturer-supplied PCR buffer. The PCR program was as follows: 3 minutes in 94°C followed by 35 cycles of 30 s at 94°C, 20 s at 56°C (52°C for ITS and EFbis) and 22 s at 72°C; at the end samples were kept for 4 min at 72°C. The PCR products for locus ITS were digested with 5U of restriction enzyme HhaI and for locus EFbis with 5U HhaI and 5U RsaI (Heath et al. 1995 , Kijewski et al. 2006 ). Time of digestion was 2 hours at 37°C. PCR products were separated in 3.5% (Glu5') and 2.5% (ITS and EFbis) agarose gels. Electrophoresis was performed in 1 × TBE buffer (89 mM Tris Base; 89 mM Boric Acid; 2 mM EDTA pH 8.0), with 90 V for 12 cm long gels. Gels were visualized using GelRed TM (a fluorescent nucleic acid dye, emitting in UV light).
RESULTS AND CONCLUSIONS
The quality of the DNA extracted by the STE method was sufficient for successful PCR reactions. The success of amplification was comparable for all tested DNA extraction methods. Even though the intensity of bands was sometimes a bit lower in the STE method when compared to traditional methods, the bands were clear and alleles were easily distinguishable (Fig. 2) . DNA amplification was successful for all age groups (Fig. 3) .
On the basis of the results of routine analyses of mussels carried out in our laboratory we have concluded that the method we propose gives results that are consistent with standard methods, without requiring expensive reagents/equipment and is time saving. It can be used in routine genetic analyses of Mytilus spp. for taxonomic, hybridization and gene introgression studies. As shown also by Wang et al. (2006) , the method can also be easily adapted to other invertebrate species and used in barcoding studies. 
